Millions of people are living with the human immunodeficiency virus (HIV). African American and Hispanic/ Latino communities suffer the most severe burden of HIV in the US. The ultimate goal of this study was to better understand risk factors for this infection: Do impulsivity and self control operate independently or synergistically with respect to HIV sexual risk behaviors in women? An enhanced understanding of these risk factors may better inform future interventions. Among the total of 343 female participants, half were African American and the other half were Latina. Data in this study were collected in the area of New York City during 2014-2016, when the mean age of the participants was 39 years. Linear regression analyses were used to examine the associations of impulsivity and self control with HIV sexual risk behaviors. Impulsivity and self control were independently associated with most of the HIV sexual risk behaviors examined. In addition, the interaction terms between impulsivity and low self control were all significantly associated with each of the sexual risk behaviors. Prevention programs should consider incorporating the roles of impulsivity and self control simultaneously as related to HIV risk behaviors.
Introduction
According to the World Health Organization (WHO), there were approximately 36.7 million people living worldwide with human immunodeficiency virus (HIV) at the end of 2015 (WHO, 2016) . In the United States (US), it is estimated that 1.2 million people are living with HIV; however, 20% of these individuals are unaware of their infections (CDC, 2011) . Especially, African American and Hispanic/Latino communities suffer the most severe burden of HIV, since new HIV diagnoses are disproportionately found among African Americans (45%) and Hispanics (24%) in 2015 (CDC, 2015) . Prior research has focused on HIV risk behaviors in gay and/or bisexual men (Diaz, 2013; Newcomb et al., 2014) . However, there is a dearth of research that has investigated HIV-relevant behaviors among women in their thirties, who may be at risk for HIV because of their involvement in HIV sexual risk behaviors.
The present research used Dahlberg and Krug's public health approach (Dahlberg and Krug, 2002) , which identified four steps to prevention: 1) define the problem, 2) identify risk/protective factors, 3) develop and test prevention strategies, and 4) assure widespread adoption. The current study is designed to address the first two steps by examining impulsivity and self control as well as the effects of interaction between impulsivity and self control, and their concurrent associations with several HIV sexual risk behaviors in African American and Latina women. The HIV sexual risk behaviors examined in this study are a) the number of sexual partners, b) alcohol use prior to sexual intercourse, c) illicit drug use prior to sexual intercourse, d) unprotected anal intercourse, and e) unprotected vaginal intercourse.
Although much of the behavioral research on young adults has examined the impact of certain psychosocial variables (e.g., norms) on sexual risk behaviors, personality traits may also be important determinants of sexual risk behaviors (Noar et al., 2006) . Studies in young people have examined impulsivity as an important correlate of HIV risk behaviors (Charnigo et al., 2013; Kahn et al., 2002 . Similarly, low self control has also been found to be related to HIV sexual risk behaviors (Buhi and Goodson, 2007) . However, there has been little research on the effect of the interaction between impulsivity and self control on HIV sexual risk behaviors among African American and Latina women.
The purpose of this study was to elucidate how impulsivity and self control contribute to HIV sexual risk behaviors among African American and Latina women. We hypothesized that women who scored high on impulsivity and low on self control will be more likely to engage in high HIV sexual risk behaviors. The ultimate goal was to better understand whether these factors operate independently or synergistically with respect to HIV sexual risk behaviors; as such, an understanding may inform future interventions.
Materials and methods

Participants
This study included 343 female participants (50% African Americans, 50% Latinas) who completed the seventh wave of a survey administered in the Harlem Longitudinal Development Study. Data in this study was collected during 2014-2016, when the mean age of the participants at this wave was 39.1 years (Standard deviation = 1.5 -years). The Institutional Review Board of the New York University School of Medicine approved the study. We obtained informed assent or consent from all of the participants. 
Independent variables.
a) Impulsivity: a 3 item scale assessing short-term outcome as opposed to long-term outcome, e.g., "How well does the following describe you?: You often act on the spur of the moment without stopping to think." The answer options ranged from completely false (0) to completely true (3). Cronbach's alpha was 0.69. b) Low self control: a 3 item scale assessing the ability to be in command of one's behavior, e.g., "Do you feel like losing your temper at people?" The answer options ranged from completely false (0) to completely true (3). Cronbach's alpha was 0.73.
Dependent variables.
a) The number of sex partners: a single item, i.e., "How many male sexual partners have you had in the past year?" b) Alcohol use prior to intercourse: a single item, i.e., "Over the past year, how often have you been under the influence of alcohol while having sex?" c) Illicit drugs use prior to intercourse: a single item, i.e., "Over the past year, how often have you been under the influence of illicit drugs while having sex?" d) Unprotected anal intercourse: a single item, i.e., "In the past year, how many times did you have unprotected anal sex with partners other than with your primary partner?" e) Unprotected vaginal intercourse: a single item, i.e., "In the past year, how many times did you have unprotected vaginal sex with partners other than with your primary partner?" 2.2.2. Analytic plan SAS software (version 9.4) was used to perform linear regression analyses. In each of the analyses, there was a main independent variable and two control variables (i.e., age and race/ethnicity).
Results
The means with standard deviations or percentages of the variables used in this study are presented in Table 1. Table 2 presents the findings from the linear regression analyses. The results indicated that impulsivity was positively associated with the number of sex partners (b = 0.14, p < 0.05), alcohol use prior to intercourse (b = 0.25, p < 0.05), illicit drugs use prior to intercourse (b = 0.05, p < 0.05), and unprotected anal intercourse (b = 0.97, p < 0.05). Low self control was also positively associated with the number of sex partners (b = 0.16, p < 0.01), alcohol use prior to intercourse (b = 0.27, p < 0.01), and illicit drugs use prior to intercourse (b = 0.06, p < 0.05). In addition, the interaction terms between impulsivity and low self control were all significantly associated with each of the sexual risk behaviors (p < 0.05). For the demographic variables, age was not significantly related to any of the sexual risk behaviors. However, African Americans as compared to Latina were more likely to have a larger number of sex partners in the past year (p < 0.01).
Discussion
The present cross-sectional study adds to the literature on the correlation of impulsivity and low self control with HIV sexual risk behaviors among African American and Latina women. Overall, our hypotheses indicating the positive associations of impulsivity and low self control with HIV sexual risk behaviors were supported. The findings of the present study are in accord with research that reported an association between impulsivity and behaviors conferring risks for HIV infection (Charnigo et al., 2013) . Also, it is consistent with the literature showing that low self control was associated with sexual risk behaviors (Buhi and Goodson, 2007) .
In addition, the interaction between impulsivity and low self control has a synergistic impact on HIV sexual risk behaviors. Either impulsivity alone or low self control alone was not related to unprotected vaginal intercourse. However, the interaction term between impulsivity and low self control was significantly related to unprotected vaginal intercourse; that is, there was some impact on HIV sexual risk behaviors only if both impulsivity and low self control co-exist. These findings address the first two steps (defining the problems and identifying risk/ protective factors) of Dahlberg and Krug's public health approach (Dahlberg and Krug, 2002) , and also can possibly be used as a guide for the third step (developing prevention strategies), since the interaction effect of impulsivity and low self control on HIV sexual risk behaviors came out stronger than the effects of either impulsivity alone or low self control alone.
This research has limitations. First, the participants were all African American and Latina women. Second, this study did not control for sociodemographic variables such as educational level. Third, there are a number of other factors such as abuse in childhood that may influence HIV sexual risk behaviors that were not included in this research. In sum, this research only provides an initial picture of how impulsivity Note. Answer options for alcohol or illicit drugs use prior to intercourse: never (0), a few times a year or less (1), about once a month (2), several times a month (3), once a week or more (4), always (5). Data used in this study were collected in the area of New York City during 2014-2016.
and low self control are independently and jointly related to HIV sexual risk behaviors in women.
Conclusions
The findings of this research emphasize the need for prevention programs focused on impulsivity as well as self control in sexually active African American and Latina women. Based on our findings, the current study suggests that preventive interventions targeting impulsivity and self control at the same time may be more effective than targeting either impulsivity or self control alone in order to reduce the risk of engaging in HIV sexual risk behaviors.
Future studies would benefit from examining how longitudinal joint trajectories of impulsivity and self control relate to HIV sexual risk behaviors. Research should include additional confounding factors that might mediate their effects on HIV sexual risk behaviors. Table 2 Parameter estimates with standard errors in parentheses from linear regression analyses: the effects of impulsivity and low self control on HIV sexual risk behaviors when the participants were 39 years old. In each of the linear regression analyses, age and race/ethnicity were statistically controlled. a p < 0.1. b p < 0.05. c p < 0.01.
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